GSK3 beta-dependent phosphorylation of the alpha NAC coactivator regulates its nuclear translocation and proteasome-mediated degradation.
c-Jun is an immediate-early gene whose degradation by the proteasome pathway is required for an efficient transactivation. In this report, we demonstrated that the c-Jun coactivator, nascent polypeptide associated complex and coactivator alpha (alphaNAC) was also a target for degradation by the 26S proteasome. The proteasome inhibitor lactacystin increased the metabolic stability of alphaNAC in vivo, and lactacystin, MG-132, or epoxomicin treatment of cells induced nuclear translocation of alphaNAC. We have shown that the ubiquitous kinase glycogen synthase kinase 3beta (GSK3beta) directly phosphorylated alphaNAC in vitro and in vivo. Inhibition of the endogenous GSKappa3beta activity resulted in the stabilization of this coactivator in vivo. We identified the phosphoacceptor site in the C-terminal end of the coactivator, on position threonine 159. We demonstrated that the inhibition of GSK3beta activity by treatment of cells with the inhibitor 5-iodo-indirubin-3'-monoxime, as well as with a dominant-negative GSK3beta mutant, induced the accumulation of alphaNAC in the nuclei of cells. Mutation of the GSK3beta phosphoacceptor site on alphaNAC induced a significant increase of its coactivation potency. We conclude that GSK3beta-dependent phosphorylation of alphaNAC was the signal that directed the protein to the proteasome. The accumulation of alphaNAC caused by the inhibition of the proteasome pathway or the activity of GSK3beta contributes to its nuclear translocation and impacts on its coactivating function.